
Ia••tis.ted it•• eo 40 20 10 Control
mV/cm2 fAV/ca2 aV/c.2 .V/ca2

Blood pre.aure drop 25 18 22
-.an (_ 1f&)

l'.plratorr rate 109 55
inere... aean
(per un.)

Subcutaneous ta. 5 '.1 1.6
PUre riae mem (oe)

ltectal te•• 2 1.' 0.'
i J!re ri., lieu (00)

1 - no .1saif1cant chana··

t

1

blood picture. '!be :f'ImcUOI1 of the l1er"lOU and cardiov...eU1a~
QStIU .ilh'" be in1'1uenced at about one or two hundred uV'oa •
COUibriD& that the lour power deai t7 IrouP «200 uV/ ca ) in our
111feltlc&tloza .el1tioned above haa 1I0re alteration 111 '01004 pre••ure
.. -=0, ve .elect_ 2'58 peraona2l1b.O bael been upo••el to IIl1crovave
lOwer deal107 le.. that 50 uV/em ana their a.e- and .ex..atched
1JUridua18 u control. !here were .Ul1 a1lU1ticaDt clifference. 111
tilt inoidence of I1wra.tbel11a .,.ptc.a. Bo,.."er, theft ... 110
41ffernce 1JL o"b~ective mdue. bet"eel1 the two FOuP. :lA
ltatiatlca. AltbDqh l<IIe report••tated thai the micro...,.
II}lOI1U't sroup at a fe. hundredth. of a aV/ca had .iailar
hDct1ouJ. chaac_ 1n the Ileno\18 an4 cariicrraecular 87&10.., it
.... that there 11 no correlation between the uponre intenai101
114 the chaDs-. GordOll am other authon in4icatecl that in 10"
lntl lXp)aure croups .iailar effect. wre oblan", but qaptoa.
were 1••• ..,ident aDA e••111' r..,.enecl. '1'h11 apre••ion i.
"reactbftecl b7 the tact that atter reclucilll the _po.ure lavele, DO

,fUrther c.... vith proDOUIlcecl 4:rsfUJ1ct1~ qnaraae "ere not.4.

ID order to .earch for the thre.hold 1..,e1 ot mcro.ve
bioeUleta OIl uiaal.. acute aDd chronic _perlaent. .ere c0n4ucte4.

Acute tttect. of .icrowave radiation CD blood prl••ure,
napiration, rectal t_peratu1'8, aubcutaneoua t_perature ad lOG
"'l't ob.ened [15]. In this a:periaent 1181111 1'&'b'bl'" the ftole
Wr "M ra41atecl OIl ita ab4C111nal aide with 2450 JIBs oODtinual

::~::?~n:r~ :;ica,:e: :i:.~v:O~;i:2~~~ :/:ib~ :n~l •
!be alcro.ve radiation il1duc,d a drop ill blood. pre.aure,
acceleration of reapirati01l, and elevation of au'boutaneoua and
Z'tCt&1 teaperature (~a'ble 9).

'able 9 Variation 021 acute emriaent
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The experiaental data are prel1aiDarr and limited. A lars.
nusber of experiment. ha.,. be.n carried out in other countrie••

..

.
- ......

C. HUAI

10 5 1 0.2 2 0.1 2 0.01 2 control
aV/ea2 aV/aa2 aV/ca2 aVIaa aVIaa aVIaa

]lel_tion betveen the .,arianee of ob.e"" 1D4exe. ad
pover denaiti••

It••

BIG
..plitud. ++ I I I
:h'equllC7 ++ I ++ I . - I

!CO
heart ate I ++ I I
1l vida I ++ I ++ I

Leukocyte I ++ I I

LAP I + I I

Blood pr•••ure ++ I I I
.....,ed

leetal tea.

Bodl weicht I + / I
++ repr••ent. the .,arianc. vith .igniticant difference
+ repre.ent. the .,adanCi 01117 D th a tendene7 aheDIe
I 1'Ipre.ent. DO animal _po.ed at thi. pover del1lli t7 le.,e1

aho". DO aip1ficant abaDle.

Table 10

838

!hI chronic experimlnt vaa conducted vi th 16 rabbita and 40
rata. The rabbite vlre div1d" into tour groupe at randOli troa
vhich2threl sroup. vere irradiatld with three levels (10, 1, and 0.1
mV/ea ) UI4 one .Ir'lld u control.. Thl rat. vere dividld into tour
Il'oup" trOll vh~ch threl lIlupa veri lrradi!ted vi th thl other threl
level. (5 mV/ea • 0.2 aV/ea ad 0.01 aV/ea ) and one vu control.
lJ.'be apoae4 croups are irradiated .u hour. da117 tor tour ~d a
halt aontha. A certain poVer deuit7 ot micro"...,.. ('00 mV/ea )
induced DCJ f'req,uenc7 .10Duc Del ..plitude 1nore..ins. '!'he moat
premo\Dlced cuae" of .,0 Vere bra47carii., tac!ITcarila and 1l vave
videJl1q. Leukocyte ad leukocytio alkali pho.phata.e 1nc1'lued in
the firat half a aonth and then there vlre DO chaDl", Blood
pre.ure nuotuated. n.take. at Y-lab71inth t ••t appe.recl t·o tend
to iner..... The relat10nah1p b.tween the.e v.riatioDi and pover
denaiUe. 18 ah01lD in Table 10.



'lbe threshold at b1010sical eftects, which difters frOll health
kur4s, 11 atmel7 loy. The averap hean rate decreaeed during
the pIll.ad Ilicrovave enel"17 af~ecte4 OIl fro, hearts Dder certain
co.!tioDII at oDJ.1 0.00" .W!em averap pover deult1 presented
(her) • '!'he thresbold ot audltorr re,pou.. tor cat_, the tbr..hold
ot IToidance b7 rate ot pul.e modul.ted microwave t aDd. tbe threshold
ot 1Dci4ence ,ttla ot calc1a 10M tl'Oll the bolated chicle or rat
cerebral ti••ue (nth treq,u~D.C7 "vidow" aodulated ill aaplitude) .re
tar beloY or near 0.1 mV!t1IIJ. Th. thre.hold ot be_raoa ettects in
acute experiment 18 rather hieh and uaua1l7 dep._, to • poea t
atent, OIl overhe.ting.

In the tJn1ted State., D'.Andrea [17] reportacl a chro1l1c
ezperiaent ot expo'ure to 2450 lUIs siorowave. LoDe-BrUIt sal. rat.
"ere ezpos'" 8 hr. s d.7 tor 16 VHD to .tcro_v•• at IJl averale
PO.lr 4eait)" ot 5 aV!c.2• The do.e l'It, .u 1.2' ay/l. After
exposure, it revealeel a .i¢ticaa.t depr••,ioll of beh.vioral
Icth1t7. 'there vere no ettects on bod7 ••• , •••• ot adrenals, and
levels ot 17-ketoateroida in unne. Another lODe term experiaent
recentl1 .AI pre.ellted b;y Guy and )lolle. (18,19]. !'our rabbi1:8
"ere a:poaed to 2450 H1Is aicrowave tor 6 month.. Dail7 duration ot
exposure "a. 2., hr. an4 continued aero.. leo coueouUve i-JlI • !bl
po.,er denait~ at the bod7 uis of th, aniaala va. 7 mV! CI& aD.4 at
the head 10cat10n vas 10 mV! om2• The ..,erag' whole boc1;y SAll v.. 1.5
W/Ke. Eosinophil percentqe, alb.in an4 calci\UI levels vere
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~e mOlt 11llportant ezpenJleDts t on which to bue • set of ,atet7
.ted8ril, are lona-tam lov leval expo.urea. benald.j (16]
reponed aJl21zr,.,ti,ation pertoraed at 10, 2.4, 1.9, 0.062 0.01, and
0.006 uV!ca tor YaTeleqth 6 a u4 20, 10, 5 aDd 1 uW!OIl tor 12 ca
.nlaDCth. '!'he aiaal. (rat. end rabbit.) va" irracU.ate4 8-12 hr.
datlJ tor 120 48,... Tha uparill.nt .hovad that in the coD4itionad
!'etlez activit7, the latent period vu 10..er, rena re.ctiou to
JIOs1tiTe stilluli v.le.neel, aDd the naber of tha.. ailaiq
1Dcreue4. In thi, mv,.Usat1oll th..e cbaDI- m th. celltral~

nlnoa I18t- .a1"l .ppl.allte4 u4 coatlsacl by .0, a4
biocb_ical studie. mcludiq cholin••t,ra., aotivlt7 a4 eulJlb741'71
(SI' croups in the blooc1. Chaq,. ill blood ccapo,ittOll acl
aorpboloaic struoture ot the tiuue, ael orllDa ot the _18el. were
1110 ob"rfed. !he author pointed out that prolozapcl .ction of
tltct1'OlllllleUo .erQ ot lov iDtenaitie. ill the 'U8r u4 SRI' ruc..
J'l11llte4 h appreci.ble cbaq_. '!be biolOllca~ active
ln1:neiUea ot electroaepet1c tie1h .1'8 10-0.06 aa4 20-5 uV/tJIJ,2
tOI' UBr acl SBr raDla. ra.pact1v,l~. Such 10" threahoU. of
UIarclOU8 etfects of D or • n4lati01l haY. DOt bea 8Upport'el b7
other reporte. ID sea. ,tudi. ob,,"e4 OIl the ... ~t.. Ul4
f1meUODa, UI.tiv. re.ult. "1"1 obuillad with ..,.a ach hilher
POWer elenaiU_. ft)vev.r, a nU1lber ot chron1o aparia'llu 011
bieettects ot II' aDcl ltV ahoYiq lower threllbo14, have 'baen ade 'bJ
other Soviet auth01'll.
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2. 1&41a1:1011 frequ1lC7.

lIeoa... of the cl1fterat nfl.oUon, propqatiOll a4 absorption
tor 41fferat tftCl_1IOlM of eleotraaap.Uo nelcl, the speoitio
a'b80rpti01l rate ...t be cl1ft.rat 1Jl a biolo.leal tarl.t tl'OII the
... 11lc1481lt JOnI' 4.u1t7. .&441t10na117, ••••peolal ett"1:8 1187
OOCUl" at • oert.ill tNqu8l107 !'UI.. It i. I1.C....1'7 to a.t ..parate
.taDelara. for sea. frequeDC7 rang••

BnIo1&.1n and Su.bbota [20] SUlI.steel • toraula to expre.. the
ra1&tiOll betv.. tb. frequ.no1.. aDd electric field atrengtbll. in
vh10b the equivalent bioett.cta could 'be obaerved.

'Dle tOl'lllula waa derived trOll the following data (Table 11).

~ eleotric neld atrensth irl V/. for t (MRs)Bi electric field atreDgth in V/. for t~ (MRIl)

s1p1t1cUlU7 lowr in upo••d thaD 111 control rabbit.. 'l'hlr't7 4.71
att.r t.mlnat1011 ot ezpo.un, no chanc' 1n h-.tolOC1cal par••ter.
" •• obs.rved, but • s11111tlcant d.cr•••• 1n alb_ln/total globuliD
ratio "u ••••ured 111 the expo..d .n1aala. L1aphoc7t•• tro1l
_ponn aiau. lIhoved • a1pU'1cmt suppr••aion 111 reapoI181vene••
to poke".eel a1toee. 'J.'Iaat 1IiCro"'T. ra41atiOl1 "7 .uppr••a
DaUllOlo,loal OOII,.tac. .... reported ~ oth.r ,tu41e.. It •••a
that the po"er deu1t7 ot a..,.ral aV/ca IIl81' be critic.l to the
.tt.cts ob.erved 011 the t.1Iun. ..,at...

It w NY1." the amau aDd. hUlian d.t. 011 b1010gical ,tfect, ot
XV and U rad1.tion, .. til1d that there are couiderable differ.nc"
aJI4 controY.1'8J 111 thi. ti.ld. !bat the aat.t7 .1:o4.rd 1I1IIt be
.bl. to protect the health ot the 1IOrltera vithout ob.tructiq the
aiolOftTe t"haiqu.. in _teDai.,. applic.tiol1. III .ccordmoe vith
our iIlT_ti,atiol1 IIJl4 _,.ri...t., md ret.rrilll to the ~,.ri8llc.

ot other 001Dltri.. , the poWI' deult7 .t av.r... 50 uV/ca 111 the
vortilll plac. tor • cluration ot I1z hour. d.117 has ben propo.ed u
the t.n_U.,e aiolO...,. ocoupatioaa1 -,oRra atand.rd 111 our
00=tl'7.2 It lt i ••1lht hoUN .J08UI" • cla7, it ..t be 1... tbaIl
40 'aV/.. 300 uV/. 1. the 111lite4 do.. tor a role worklac 4&7.
lIo"..,er, it ia DOt peni••ible to be GT.r 5 aV/.. '!'hie tentativ.
_PO_N ato4.rd baa be8Il aclopted 111 local .re.. 1n our oOUll1:1'7 tor
1:110 ,..n. It will be tarlh.r perfected ~d 4eoUed b7 the _4 of
tbi.78·r •
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1lIItb aiel 10000 '000 1000
rat 5000 2000

!he properties ot electrcalpetic enel'Q ab.orptiOll and
41.tnbution under varioue fre~u.nc7 ranee. vel'••tu4ie4 and
aaa1tl.te4 b1 a8U7 scientiste (Schwan, GU7, Candhi et &1). In
_1U, saiaua whole bod7 SA! occurs in the trequenc7 raDII ot
60-100 lUIs, with a peak .t approd.ate17 70 XBI. Hmu alleorptton
at trlqulncb. beloy ~ Us ID4 abov. 500 XBs i. auch le.. than that
at the re.onant frequIDC7. Partial 'bod7 reaount ab.orpUon occura
.t 150 IHI tor the ara and at ,~ 1IHa tor the head. In ...ral,
.aU u1aal. abean • ene1'l7 au1llaU7 .t tNquec1e. near or
.boye 500 Il!s. In vie" at thl., the tol'llula ••tloud .lloY. 18 not
tit tor hlaaDII. It.... that the al11111ua illtealtr ot auta_
]Itl'lliaaibl. _ponr. 1•.,.1 aboullS 'be .t th. trequeno7 raDle ot
30-~ 1l1ts v'hich ia .40pt14 111 CanaIS.'a ." .tand.rd. A De.
propoae4 Gpoaure ,t.lld.rd in .erica which 1. ba.e' on the *01.
boll, sm equal to 0.4 V/q ia &1ao the .tricte.t at the re.oUllt
trequ,uC1 raDl'·

The 10".1' 11alt ot trequlnc7 N.ulatecl 111 the uJIOaure atandard
la 10 JDfa in acae C01Ultri... !be t"qu.DC7 rue. of electrcaapeUc
n.ld DOW widel7 _ed ill 1D4.t1'7 ot our OOUllt1"1 18 traI 0.25 JIBs to
40 JIBs aDd .icraWlve. It .... that the trequ.IlCJ lo"e.t l1ll1t ot
IXJlOlure .tu4.1'd Bould 'be .t l.aat at 0.2 JIBs in U ranee. sc..
c.... ot wort.n who .uttere4 froa t"lcal n.uraatheni. 1"e.111tine
trea II' ra4t.tion ".re to=4 D7 the pre.ellt .uthor. 1 worker ...
expo.t4 to 250 lOIs near sone ti.ld .t the .leotrcaap.tic n.14
.tl'lDlth 01' about 400 V/a ueS ?O A/_ over 5 ,.••ra. _Italic blood
prel.l'I ot this pattent "M bilh17 uuteac17 Witil a 60 _ ..
fiuctu.Uon 01' 110 within. ISq. Jra4JC&rdl. (lOG), aUsht
leukopenia, _1881= .nd .t.r:ll:lV occurred. Decre••e 1D activit7
ot 8peraa ".. tound D1 l&boratol'7 ex..in.t10Jl. Sl:llbt .'bnoraalit7
ill .0 .ppearecl wUh aore e ...,... Atter t!'aUlent vithdrawal troa
WOrk Vitb Jr sourc•• , the neura8theni. 81JIptoa. vere oblerYab17
re11eved. After c••••tieD ot exposure to U rau..Uon ov.r on.
11.1', the Deuraathelli• .,.ptOll. dis.ppeared and d1atlmcUo1l ot the
eardleyalOular '7.te. tended to reoover. S1IIllar, 1... axtenaive
.,..ptoa. aleo occurr.d 11l a t •• other per.ou vorldq at the ....
radlation c01l4itloll. Another ca.e 18 a waaan vbo llved n••r a r.d10
'broadcast antezma with vorldna frequenc7 at aoo Dc_
Keratoconjunctivitis resulting trom lack ot tear occurred while the
patient vaa livins there, and alleviated after sh. lett there tor
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2~ 200 150 100-150 0
(285) (220) (125) (90) (60)

14 HR. 22 MRc 6 .7 lila 150 !IRs '00 Ills

Relation bet"een frequencies and electric field strenatbs
(V/a)
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seTeral web. Thi. pbenOlleDon happened leveral till... The
electric tield atrelllth in her bedroClll val about 20 vI.. Perhap.
the patient ... eztreae17 lenlitive to 8uch aD Rr electroaacnetic
t1eU. Perhaps alltUllction ot the enaocrine 17at_ NIW.tina troll
U racUaUoD va. the aaia cause in reduciDC ..creUon ot teara.
Bpia.l010lical aata on U radiation in China aDd seae other
countriea &180 a..oaatratect that autticient11 iDtenae If raalatioD
iDcludlq the trequllei.. troll 0.1 MBs to 10 JIBs alae CaD produce
Ml"IItul ettecta. BeYeral 4.cadel vI. rill be adopted .. tbe aa:1••
pemialible electric tiel' .tre~th tor RJ' r&D&I in ChiM.

,. other naiation coDclttiona
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Seyeral faoton otber than iDtenait7, ao.e, u4 trequeDc7 reae
aq aleo ill1'1l1noe the ha1"8tu1 etteeta ot U aD4 IlW r841a1:1on.
PIllM a4 ooILti...l aiozooW&ye 11&7 be clitteNILt tor their
bioeUeeta. III CHChoalOYatia, the exposure atarlclarda tor th_ are
dittel"8llt. III the DeW _polllre atuaard ot Cauda, the aaia_
pemlaalble lfte1 ... dtUerntiate4 betw.. vhol...boq _1101111'8 and
_poauN ot _t~ltl... A diltilLotion bet..ell ooll1:1Jluoua
(etattOllU7 neld) u4 latemUtat (nonatatioDU7 ttela) _polure
".. llIIlle 111 Pol&D4 a4 th. accepted 1:17 the SeYlet 11u1oa ill their
.10rowaye .ateV .ponn ataD4ardl. !be aabient t_pe.un an4
the prea.oe of %-1'87 .Uation are 8180 cou14erea 111 ae usn
0OOllpatioDal ezPOI1lN ltaaard. All those taeton lhou14 be
1uvllti.ate4 aDd Itu41~ fUrtber.

l'iaall7 It aho1l14 be pollltCICI out that tbe utetr _ponn
studaret Yil1 continue to be parfeoted witb 1II01'8al11l1 _vle4c_.
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